Abstract: To evaluate the impact of dental caries among Brazilian individuals with special health care needs (SHCN) on their families' oral health-related quality of life (OHRQoL). A cross-sectional study was carried out with a population-based sample of 227 subjects who were enrolled from the ACOLHER-PNE project conducted at the Fluminense Federal University. Parents/caregivers answered the Brazilian version of the 14-item Family Impact Scale (B-FIS) to assess the impact on family's quality of life (QoL). The main independent variable was dental caries experience, diagnosed according to the World Health Organization (WHO) criteria. The DMFT/dmft score was categorized into 0 = caries free; 1-2 = low; 3-4 = moderate; and ≥ 5 = high experience. Mother's schooling, age, sex, SHCN conditions, and socioeconomic factors were the other independent variables. QoL was measured through FIS domains and total score. Statistical analyses was performed using the Kruskal Wallis and Mann Whitney U tests and Poisson regression (p<0.05). The impact values observed in moderate and high caries experience were significantly higher than those found in subjects without caries and low level of parental emotions. Parents' years of schooling showed more impact on total score and on parental emotions. Older subjects showed significantly higher impact on total score and in all domains. The multivariate model demonstrated that families of older subjects (> 8 years old) experience a higher impact level compared to younger subjects (PR: 2.43; 95%CI: 1.80-3.29, p = 0.001). High caries experience and other socioeconomic factors were not associated with a greater negative impact on parents' QoL.
Introduction
Individuals with special health care needs (SHCN) may have pathologies of many origins, including congenital, genetic, infectious, physical, and toxic, or caused by poor diet and drug interactions during pregnancy, possibly resulting in speech, movement, and/or sensory disorders. Such conditions cause medical and dental problems that compromise their quality of life, and these oral conditions may have an impact on family's quality of life (QoL).
1,2,3
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Dental caries are more prevalent in older SHCN individuals and can be associated with a negative impact on oral health-related quality of life (OHRQoL) of children and adolescents. 4, 5, 6, 7 Although families of children with disabilities or other special needs have the same need for child care than do other families, SHCN children have higher difficulty moving and performing or receiving an effective oral hygiene 5, 7, 8 than healthy children.
1 This could lead to high caries severity and poorer OHRQoL. 4,5.7 Limited access to dental care, high sugar intake, never going to the dentist, poor oral health, low health literacy, and limited use of fluoridated water are thought to be key factors for these health problems. 1, 7, 8 The concept of health-related quality of life (HRQoL) concerns the ability to perform daily activities and considers subjective aspects such as happiness, social well-being, and emotional well-being. Likewise, OHRQoL concerns the impact oral health or disease causes on an individual's daily functioning, well-being, and quality of life. 9, 10, 11 The Family Impact Scale (FIS) is an instrument developed to determine the impact of children's oral and orofacial conditions on family's OHRQoL. 12 The B-FIS is a validated instrument that measures how oral condition can have a negative impact on family's quality of life. 13, 14 However, the method has been poorly used in HSCN subjects.
15,16
The Brazilian Institute of Geography and Statistics (IBGE) data show that 6.2% of the Brazilian population has some type of disability (auditory, visual, physical, and/or intellectual) . 17 Thus, multiple factors have to be considered when investigating OHRQoL in SHCN subjects.
1,2,3 Previous OHRQoL studies described that severity of dental caries, communication ability, limitations due to physical impairment, socioeconomic status, and medical conditions can be associated with a negative impact on the OHRQoL of children and adolescents with SHCN and of their families. 5, 6, 7, 15, 16, 18 Furthermore, as children with disabilities reach adulthood, oral health care may be restricted by lack of adequate access to private or public health insurance and lack of preventive and timely therapeutic care. 1 Therefore, lack of care may increase the need for costly care and exacerbate oral and systemic health problems.
1 Several studies have evaluated the impact of oral conditions only on children and adolescents. 5, 6, 7, 15, 16, 18 Thus, the impact of oral diseases on children, adolescents, and adults with SHCN remains unclear.
Accordingly, the aim of the present study was to evaluate the impact of dental caries in children and adults with SHCN on the OHRQoL of their families, as well as the influence of socioeconomic factors on their perception of quality of life.
Methodology Ethical approval
A written informed consent was obtained from the parents or legal guardians of all participants, and all procedures were clearly explained to the parents/ guardians and participants before their inclusion in the study. The study was conducted according to Brazilian Resolution no. 466 (2012) principles for medical research involving human subjects. The study protocol was approved by the Fluminense Federal University's Human Research Ethics Committee (439.086/2013).
Study design
A convenience sample was selected for this crosssectional study. It included children and adults with SHCN from the ACOLHER-PNE project conducted at the Fluminense Federal University's Dental School. This population-based study was conducted from September to December 2016 with subjects aged 3 to 35 years in the city of Niterói, Rio de Janeiro, Brazil. Subjects unable to cooperate due to their medical conditions and those children whose parents refused to give their consent were not included in the study (three subjects). The final sample comprised 227 subjects. Subjects whose legal guardians consented to their participation, and those who gave their assent were eligible for the study.
Calibration of the examiners
The research team was made up of two dentists (VC-examiner 1 and KF-examiner 2) who had participated in a training and calibration exercise. 3 The calibration exercise consisted of theoretical and clinical steps. The theoretical step involved a discussion on the diagnostic criteria for the Decayed, Missing, and Filled Teeth Index (dmft for primary teeth/DMFT for permanent teeth). These steps were reviewed and discussed by the examiners and by an experienced dentist who was considered gold standard. The clinical step was conducted with 40 subjects aged 8 and 9 years on two occasions with a two-week interval between examinations. These subjects were not included in the main sample. The intra-examiner and inter-examiner Kappa coefficients were 0.87 to 0.96 and 0.89 to 0.92, for examiners 1 and 2, respectively.
Data collection
The parents self-completed the B-FIS and the sociodemographic questionnaire in a waiting room, and returned them to the research team without any identification. A clinical oral examination of the clean and dry teeth was performed by two examiners in a dental unit with the aid of a dental unit light. Parents were also invited to answer a questionnaire on their socioeconomic status measured in terms of the Brazilian minimum wage -BMW, a standard for this type of assessment, which corresponded to approximately 273.17 US dollars/ month at the time of data collection.
The intraoral exam was performed on each patient using a plane mouth mirror, (Duflex, S.S.White LTDA, Rio de Janeiro, Brazil) and a CPI probe (Duflex, S.S.White LTDA, Rio de Janeiro, Brazil), following the World Health Organization (WHO) recommendations for oral epidemiological surveys. 19 The DMFT/dmft index was evaluated (decay, m/M = missing, f/ F= filling, t/T= teeth, d/D = dmft/DMFT). The D component includes all teeth with caries (code 1) or filled, with caries (code 2). The M component comprises teeth (code 4) in subjects younger than 30 years and in subjects 30 years and older (code 5), i.e. missing teeth due to caries or for any other reason. The F component includes teeth classified only as code 3. The basis for DMFT calculations is 32 teeth, i.e., all permanent teeth including wisdom teeth. In the case of primary teeth, the calculation of the dmft index was similar, i.e., by deriving information from data codes A (sound crown), B (carious crown), C (filled crown, with caries), D (filled crown, with no caries), and E (missing tooth, due to caries) in the oral health assessment form. 19 
Outcome and Explanatory Variables
The outcome variable was the impact on OHRQoL obtained from the B-FIS. The FIS was developed as one component of the Child Oral Health Quality of Life Instrument (COHQOL). This instrument was designed to assess the OHRQoL of children aged 6-14 years with oral and orofacial conditions and of their families.
12 It consists of 14 items divided into four subscales: parental/family activity (PA), parental emotions (PE), family conflict (FC), and financial burden (FB). The global rating has a fivepoint response format raging form 'never = 0' to 'every day or almost every day = 4'. Higher scores indicate worse OHRQoL.
12 The Brazilian version of the FIS (B-FIS) is a reliable and valid questionnaire for assessing the family impact caused by children's oral condition. 13, 14 The main explanatory variable in our study was dental caries experience. To classify the patients based on caries experience, the patients underwent a dental exam in accordance with the dmft/DMFT index. 19 The subjects were categorized as caries-free when dmft/DMFT = 0, low caries experience when dmft/ DMFT = 1-2; moderate caries experience when dmft/ DMFT = 3-4; and high caries experience when dmft/ DMFT ≥ 5. 20 Other explanatory variables included sex, patient's age (≤ 8 years, > 8 years), household income (classified based on the Brazilian minimum wage, which was equivalent to US$ 273.17 -< 2BMW; and ≥ 2BMW), 21 and mother's years of schooling (≤ 8 years, > 8 years).
SHCN conditions were grouped according to the American Academy of Pediatrics definition of SHCN as follows: syndromes, behavioral disorders, systemic diseases, sensory disorders, physical deficiencies, and mental retardation. 
Statistical analysis
The Statistical Package for the Social Sciences (SPSS for Windows, version 20.0, SPSS Inc., Armonk, NY, USA) was used for data analyses, initially through descriptive statistics. The relative frequency (%) of all variables was obtained for characterization of the sample and of the component items of the B-FIS questionnaire. Multivariate Poisson regression with robust variance was performed to observe the association between overall B-FIS and domains (outcome) with each independent variable. 20 The variable with p < 0.05 (Kruskal Wallis test) was included in the model. Age, caries experience, and mother's years of schooling were considered in the final model for the B-FIS and for each domain. The prevalence ratio (PR) and respective 95% confidence intervals (95%CI) were estimated for the variables included in the final model, at a 5% significance level. Internal consistency was assessed by computing Cronbach's alpha for the questionnaire and for the categories.
Results
A total of 227 subjects and their parents or caregivers participated in the study. Most of the questionnaires were answered by mothers (85.9%). The patients were classified into six groups: 43 (18.9%) patients with syndromes, 111 (48.9%) with behavioral disorders, 5 (2.2%) with systemic diseases, 33 (14.7%) with sensory disorders, 34 (14.9%) with neurological disorders, and 1 (0.4%) with a contagious infection. The mean age of patients was 10.56 years (SD = 7.34). The study group consisted of 153 (67.4%) males and 74 (32.6%) females. Most of the parents had more than eight years of education (62.1%) and earned < 2 BWM (58.1%). Caries experience was low in 37 (16.3%), moderate in 26 (11.5%), and high in 52 (22.9%) subjects. One hundred twelve (49.3%) individuals were caries-free (Table 1) . Table 2 presents the mean and standard deviation (SD) of the overall B-FIS, PA, PE, FC, and FB subscale scores according to independent variables. The impact values observed in moderate and high caries experience were significantly higher than those found in cariesfree subjects and with low level of parenteral emotions (p<0.05; Kruskal Wallis and Mann Whitney tests). Parents' years of schooling showed more impact on total score and on parental emotions. Older subjects showed a significantly higher impact on total score and in all domains when compared to younger subjects (p<0.05; Kruskal Wallis and Mann Whitney tests). Table 3 shows the frequency distribution of responses according to each item of the B-FIS. The items with greatest frequency on the B-FIS were 'Has your sleep or that of the other parent been disrupted?' (77.5%), 'Have you or the other parent felt guilty?' (66%), 'Have you or the other parent worried that your child will have fewer life opportunities?' (63%), and 'Have you or the other parent been upset?'(53.7%).
The results of the multivariate Poisson regression model for the impact of independent variables on the family´s quality of life is shown in Table 4 . Finally, the multivariate model demonstrated that families of older subjects (aged > 8 years) experienced a higher impact level compared to younger subjects (PR: 2.43; 95%CI: 1.80-3.29, p=0.001). Caries experience was not associated with a greater negative impact on parents' QoL. Cronbach´s alpha was 0.93 for the questionnaire as a whole. 
Discussion
The study measured the impact of dental caries, parents' years of schooling, age, sex, and household income on the family's OHRQoL using the B-FIS in individuals with SHCN. The FIS score ranged from 0 to 56, indicating that the measure allows for variations in the impact on the family's OHRQoL, and the total score ranged from 0 to 45, indicating that the measure was sensitive to those variations. Adults with SHCN were included because there is a paucity of studies on OHRQoL in adulthood. These patients are referred to the ACOLHER-PNE project due to their poor access to oral health care after the age of 18 years. Few studies have been carried out with a representative sample that assesses the impact of dental caries on the quality of SHCN patients. 7 Other studies have been conducted with specific populations, such as children with cerebral palsy, 5 Down Syndrome, 18 sickle cell disease (SCD), 15 autism , 16 and intellectual disability.
4,6
Our study also showed that most caregivers of children with SHCN reported a negative impact on their OHRQoL. By analyzing the frequency of the B-FIS items, the most frequent impacts were "Have you or the other parent been upset?", "Have you or the other parent worried that your child will have fewer life opportunities?," "Have you or the other parent felt guilty?," and "Has your sleep or that of the other parent been disrupted'?." These results are similar to the data shown in previous studies. 15, 21 Possibly, these items may be the most commonly cited ones because they affect sleep, school attendance, work opportunities, feeling guilty of son`s illness, in addition to requiring more time from caregivers, thereby causing a greater perceived impact on the family.
Studies have shown that dental caries had the greatest negative impact on the OHRQoL of subjects with and without disabilities. 5, 7, 15, 16, 18, 20, 21, 22, 23, 24, 25, 26 In the current study, caries experience was not associated with a greater negative impact on parents' QoL. However, the results demonstrated that caries experience (high and moderate) have a higher impact when compared to low caries experience and caries-free subjects in PE domains. Likewise, the level of dental caries (dmft/DMFT) may be described on the basis of categories of caries experience, but may not be an indicator of caries severity. It is recognized that oral diseases can have varying impacts on people and their well-being and quality of life. [9] [10] [11] The impact observed in caries-free subjects was higher than that found in other studies. 5, 15 Therefore, the relation between high caries experience and negative impact on parents' QoL was not observed in this study as pointed out by other authors. 5, 15 However, more severe carious lesions were associated with a negative impact on the quality of life of preschool children. 24, 25, 26 The relationship between sociodemographic characteristics and OHRQoL has been explored in several studies, but conflicting results have been found. Parents who had fewer years of schooling were more likely to rate their child's oral health worse than those who were more educated. 5, 25 On the other hand, psychosocial and socioeconomic variables were not statistically associated with worse OHRQoL in subjects with intellectual disability. 4 According to Pani et al., 16 maternal level of education positively influenced FIS. However, those authors did not report on the influence of educational level on specific FIS domains. Notwithstanding, caregivers at a greater socioeconomic disadvantage tended to report a lower impact on the quality of life of children with caries experience.
26
This study had some limitations that need to be addressed. The use of a convenience sample increases the possibility of bias and the sample may thus be similar in many aspects. SHCN in the whole population may present different characteristics. The studied sample was deliberately limited to those referred to secondary health services, providing a sample of subjects with higher prevalence of potential risk factors for poor oral health than the general population. 10 The present study did not evaluate the severity of the patients' general clinical status, but some previous studies did that, and a greater impact was then observed among patients with greater disease severity. 5, 15 The quality of life of these individuals is directly affected over time. 4 In fact, in the current study, the overall B-FIS score was greater for neurological disorders, syndromes, and behavioral disorders, but no difference was found among individuals with SHCN regarding the impact on their families.
All domains were negatively affected in older individuals. These results may have occurred for two reasons. First, the lack of medical assistance and difficulties in government and family support may have a greater impact on these caregivers. 11 Second, postponement or denial of care can result in pain, discomfort, increased treatment needs and costs, unfavorable treatment experiences, and some impact on the family's OHRQoL. 9 In addition, the perception that their children need dental treatment may have a detrimental influence on COHRQoL. Also, it may be plausible that mothers who are not aware of the fact that their children need to see a dentist are less likely to perceive an impact on their children's OHRQoL. In addition, older individuals with SHCN have difficulty expressing their feelings and discomfort, which often creates a sense of uncertainty and frustration in their parents. Moreover, according to Fernandes et al., 15 among the parents of younger children, dental caries and sickle cell disease severity significantly affected the subscales for parental activities (PA) and parental emotions (PE). However, among parents of adolescents, dental caries (DMFT) adversely affected PE and PA subscales. In this study with older subjects, the greater negative impact on parents' QoL was observed in family conflict and financial burden.
The present study underscores the importance of early identification of the factors that negatively impact the OHRQoL of children and adults with SHCN and of the implementation of preventive measures. Parents of children with SHCN might pay less attention to their oral health, considering the complexity of their conditions, but this may cause pain, discomfort, absence from work and school, poor nutrition due to sleepless nights, and problems with feeding.
6
Further longitudinal studies are needed to assess the evaluative properties of the measure, and large samples of individuals from different locations are needed to confirm and extend the findings on family impact reported in our study.
Conclusions
Older children were associated with a worse impact on their parents' QoL. Higher caries experience, mother's years of schooling, household income, sex, and SHCN conditions were not associated with a negative impact on OHRQoL of individuals with SHCN.
